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(54) Ice skate 

(57) An ice skate, particularly for speed skating 
includes an upper half-frame (2) provided with means 
for coupling to a shoe (3) which oscillates on a same 
plane with respect to a lower half-frame (8) which is 
associated with a blade (9) which interacts with the ice. 
The upper half-frame of the skate can perform a forward 
translatory motion of the heel region and a backward 
translatory motion of the tip region. This allows the user 
to improve his skating. 



Q. 
LU 


Printed by Xerox (UK) Business Services 
2.16.7/36 


BN8DOC1D: <EP_p»14844A1JL> 


EP 0 914 844 A1 


Description 

[0001] The present invention relates to an ice skate, 
particularly for speed skating. 

[0002] Conventional ice skates are generally com- 
posed of a shoe associated with a support having a lon- 
gitudinal steel blade which is used as a means for 
gliding on a frozen surface. 

[0003] In conventional ice skates the shoe support is 
coupled to the blade in a fixed manner, so that every 
movement of the foot is matched by an equal movement 
of the support and therefore of the blade. 
[0004] However, said conventional types of skate do 
not allow the user to skate in an optimum manner, since 
they do not allow optimum transmission of efforts from 
the foot to the blade because for example during thrust- 
ing the front part of the blade is loaded and may there- 
fore catch at discontinuities in the ice. 
[0005] WO 96/37269 discloses a frame for ice skates 
comprising an upper half-frame with means for coupling 
to a shoe and a lower half-frame which is coupled, by 
means of pivoting mechanisms, to said upper half-frame 
for an oscillation on a main plane. The half-frames can 
oscillate with respect to each other and perform a trans- 
lator motion along said main plane, entailing a forward 
oscillation of the foot both at the tip region and at the 
heel region. 

[0006] A schematic illustration of the movement of the 
foot which can be achieved with this solution is given in 
the accompanying Figures 3, 10 and 11. 
[0007] As mentioned, in this solution the translatory 
and rotary motion of the half -frames produces a forward 
movement of the entire foot and therefore of both the tip 
and the heel; bearing in mind that the blade of the ice 
skate is usually radiused, in the above solution the foot 
performs a forward movement, loading the front part of 
the blade, whose primary function is not thrusting but 
control. 

[0008] Moreover, loading the forward region of the 
blade makes the blade penetrate the ice and may cause 
jamming at other discontinuities in the ice, accordingly 
making the skating action less efficient. 
[0009] During thrusting, the point of the blade in con- 
tact with the ice that yields the highest efficiency can in 
fact be determined by means of a biomechanical study 
of the thrusting action: this study leads to consider that 
the part of the blade that allows highest efficiency dur- 
ing thrusting is the rearmost part, as shown for example 
in WO 9601671, which shows that during gliding over 
the ice the position of the skater entails a backward- 
shifted position of the pelvis so that the center of gravity 
is arranged at the point of contact between the blade 
and the ice. 

[0010] The result is that the tip of the blade is not in 
contact with the ice while the rearward part of the blade 
is. This allows better gliding, since friction between the 
blade and the ice occurs in a point corresponding to the 
center of gravity of the skater and therefore in a point of 


higher inertia. 

[0011] During thrusting, the blade is arranged edge- 
ways on the ice, assuming, by means of the backward- 
shifted pelvis position, that the rearward region of the 

5 blade is always the one that is interfaced with the ice: in 
skating biomechanics terms, the thrusting line runs 
through the extension of the leg along a path which is 
determined by the alignment of the trunk, pelvis, knee, 
and ankle, and the continuation of said line through the 

w ice allows to determine the point of contact between the 
blade and the ice which ensures the most efficient 
return of energy. This means higher acceleration in rela- 
tion to the energy transmitted by the skater. 
[0012] The cited skates force the skater to use the 

15 front part of the blade during the last steps of the thrust- 
ing action and this entails a slight speed reduction or 
braking effect due to the fact that the blade tends to 
catch in the ice and cut a groove. 
[0013] This factor is even more important when skat- 

20 ing on natural ice. which often has many cracks and 
imperfections and where the above-mentioned catching 
therefore occurs. 

[0014] Therefore, the skater runs the risk of guiding 
the blade into one of these grooves rather than making 
25 the blade pass beyond this obstacle, but this requires 
continuous trajectory corrections, wasting energy which 
would be useful in skating. 

[0015] An aim of the present invention is to solve the 
abovementioned technical problems, eliminating the 

30 drawbacks of the cited prior art by providing an ice 
skate, particularly for speed skating, which allows more 
efficient thrusting during skating. 
[0016] An important object of the present invention is 
to provide an ice skate which allows optimum control of 

35 the blade even in the presence of grooves in the ice. 
[0017] A further important object is to provide an ice 
skate in which the blade does not catch on the ice dur- 
ing thrusting. 

[0018] A further important object is to provide an ice 
40 skate which allows the user to perform a biomechani- 
cally correct movement of the foot during thrusting. 
[0019] A further important object is to provide an ice 
skate which optimizes interaction between the blade 
and the ice throughout skating, allowing the foot to 
45 maintain an optimum position in every step while skat- 
ing. 

[0020] Still a further object is to provide a structurally 
simple ice skate which is reliable and safe in use and 
has low manufacturing costs. 

so [0021] The above aim and objects, and others which 
will become apparent hereinafter, are achieved by an 
ice skate, particularly for speed skating comprising an 
upper half-frame having an articulation means for cou- 
pling to a foot support member which oscillates on a 

55 same plane with respect to a lower half-frame which is 
associated with a blade, characterized in that it com- 
prises an articulation means which allows said upper 
half-frame to perform a forward translatory motion of the 
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heel region and a backward translatory motion of the tip 
region. 

[0022] Further characteristics and advantages of the 
invention will become apparent from the following 
detailed description of a particular but not exclusive 
embodiment, illustrated by way of a nonlimitative exam- 
ple in the accompanying drawings, wherein: 

Figure 1 is a schematic view of a skater using the 
skates according to the invention; 
Figure 2 is a schematic view of the movement per- 
formed by the foot during thrusting as allowed by 
the skate according to the present invention; 
Figure 3 is a view, similar to Figure 2, of the move- 
ment that the foot can perform according to the 
prior art described in the above cited patent; 
Figure 4 is a partially sectional side perspective 
view of the skate according to the invention; 
Figures 5, 6 and 7 are side views of the skate show- 
ing the articulation of the frame in different posi- 
tions; 

Figure 8 is a side view of a conventional ice skating 
blade; 

Figure 9 is a view, similar to Figure 8, of the position 
assumed by the foot during the initial and final steps 
of the skating stride; 

Figure 10 is a view, similar to Figure 9, of the initial 
condition of the position of the foot according to the 
prior art; 

Figure 1 1 is a view, similar to Figure 10, of the final 
condition assumed by the foot according to the prior 
art. 

[0023] With reference to the above figures, 1 desig- 
nates a frame for ice skates, particularly for speed skat- 
ing comprising an upper half-frame 2 which is 
constituted by a substantially V-shaped bar. The free 
ends of the bar are associated with a foot support mem- 
ber, for example a shoe 3, by means of a pair of bases 
4 having first slots 5 for connection to the sole of the 
shoe by means of, for example, screws or rivets. 
[0024] Advantageously, bases 4 are arranged respec- 
tively at the region 6 of the tip of the foot and at the heel 
region 7. 

[0025] The frame comprises an articulation means 
which allow said upper half-frame 2 to perform a forward 
translatory motion of the heel region 7 and a backward 
translatory motion of the tip region 6 with respect to a 
lower half-frame 8 which is rigidly coupled to an ice 
skating blade 9 of the type having an arc-like configura- 
tion which forms a limited region 10 for interaction with 
the ice 1 1 . 

[0026] Said articulation means comprises a first tab 
12 which protrudes at the end of the base 4 arranged at 
the tip region 6. First tab 12 protrudes downwards and 
forwards with respect to the base. 
[0027] The tip of said first tab 12 is freely pivoted, by 
means of a first pivot 13, at a pair of second slots 14a 


and 14b provided at a suitable pair of first shoulders 
15a. 15b protruding upward on planes which are paral- 
lel to a flat surface 1 6 of lower half -frame 8. 
[0028] The second slots 1 4a and 1 4b have an arc-like 
5 shape, with a first end 17 which is adjacent to said flat 
surface 16 and a second end 18 which is spaced further 
from said flat surface. 

[0029] The second slots 1 4a and 1 4b have an arc-like 
shape whose concavity is directed toward the ice. 

10 [0030] The distance between the first shoulders 15a 
and 15b is such as to allow to slidingiy position the first % 
tab 12 between said shoulders, optionally interposing a 
material which is adapted to improve sliding. 
[0031 ] The upper half-frame 2 is articulated at its ver- 

15 tex, by means of a second pivot 1 9, to a pair of wings 20 
of an arm 21 which is freely pivoted, at its other end, by 
means of a third pivot 22, to a pair of second shoulders 
23a and 23b protruding above said flat surface 16 of the 
lower half-frame 8 at the heel region 7. 

20 [0032] Advantageously, the third pivot 22 is associ- 
ated proximate to the rear end of said pair of second 
shoulders 23a, 23b. 

[0033] The articulation between said lower half-frame 
8 and said upper half-frame 2 is limited by the presence 

25 of a flexible element which can be interposed between 
them. Said element is constituted by a cylindrical helical 
elongation spring 24 which is interposed between the 
arm 21 and the adjacent wing of the upper half -frame 2 
which is directed toward the heel region 7. 

30 [0034] A second tab 25 protrudes at the tip of the base 
4 that lies below the heel region 7 and can be arranged, 
in the inactive condition, at a suitable recess 26 formed 
in the arm 21 , as shown in Figure 5. 
[0035] The longitudinal extension of the arm 21 and 

35 the dimensions of the upper half-frame 2 and of the pair 
of first shoulders 15a and 15b is such as to allow, in the 
inactive condition shown in Figure 4, the arm 21 to rest 
on the flat surface 16 of the lower half-frame 8 so that 
the end that is articulated to the upper half-frame 2 lies 

40 proximate to the tip of the adjacent first shoulders 15a 
and 1 5b. In this condition the first pivot 1 3 abuts against 
the first end 1 7 of the second slots 14a and 14b. 
[0036] In this condition, the foot is therefore arranged 
approximately parallel to the surface of the ice 1 1 . 

45 [0037] The use of the invention is as follows: Figures 
5, 6 and 7 show the three significant steps that illustrate 
the articulation and translatory motion of the shoe which 
occur during the extension produced by the thrusting 
and extension action during skating. 

so [0038] In Figure 5, the frame is in the inactive position, 
whereas in Figure 6 the frame is approximately 
extended halfway. 

[0039] During this step, the first pivot 13 slides within 
the second slots 14a and 14b so as to move from the 
55 first end 1 7 to the second end 18, while the arm 21 per- 
forms a clockwise rotation which allows the shoe to rise. 
[0040] Figure 7 illustrates the condition in which the 
frame assumes its maximum extension and shows that 
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the heel region 7 is allowed to perform a forward trans- 
lator motion and the tip region 6 is allowed to perform 
a backward translatory motion. 

[0041] This condition is shown in Figure 2 and shows 
that it allows to apply the load, during maximum thrust- s 
ing, to the blade in a rearward region with respect to a 
median axis 27 thereof. 

[0042] In view of the radiused shape of the blade 9 
and of the forces that act thereon due to thrusting by 
means of the configuration of the upper half-frame, of 10 
the lower half-frame and of the means associated there- 
with, the resulting force R on the blade is assuredly 
located in the interspace between the median axis 27 
and the rear end 28 of said blade, therefore allowing the 
front part of the blade to rise, passing over the obstacles is 
that are often present in natural ice, such as for example 
ice produced by natural elements such as wind and 
temperature. 

[0043] In the maximum extension condition, shown in 
Figure 7, it can be seen that the first pivot 1 3 is arranged 20 
towards the rear end 28 of the blade 9 on the nearer 
side of the median axis 27, so that any further thrusting 
always ensures transmission of force to the blade in the 
interspace between the median axis 27 and the rear 
end of said blade. 25 
[0044] As shown in Figure 9, in the embodiment 
according to the present invention, the position of the 
heel varies very little between the inactive condition and 
the maximum extension condition, accordingly main- 
taining high efficiency in thrusting and very easy control 30 
during gliding, and this occurs both during thrusting and 
during the stride. 

[0045] It has thus been observed that the invention 
has achieved the intended aim and objects, by providing 
a skate which allows to improve the efficiency of thrust- 35 
ing during skating and to achieve optimum control of the 
blade even in the presence of grooves in the ice. 
[0046] Moreover, there is no catching of the front part 
of the blade on the ice, allowing the user to perform a 
biomechanically correct movement for the foot during 40 
thrusting and in general during any step of skating. 
[0047] Finally, the skate according to the invention is 
structurally simple, is composed of a limited number of 
components and has low manufacturing costs, since the 
components can be manufactured by automated 45 
machining. 

[0048] In this last case, since the frame is not based 
on the use of a single articulation, which requires 
mechanical characteristics which are present only in 
machinable metals or metal alloys, in fact allows the use so 
components obtained by means of more highly indus- 
trial processes, such as injection of high-performance 
polymers, die-casting of metal alloys or machining of 
extruded parts. 

[0049] The skate according to the invention is suscep- 55 
tible of numerous modifications and variations within the 
scope of the appended claims. 

[0050] The materials and the dimensions that consti- 


tute the individual components of the structure may of 
course also be the most pertinent according to specific 
requirements. 

[0051] The disclosures in Italian Patent Application 
No. TV97A000155 from which this application claims 
priority are incorporated herein by reference. 
[0052] Where technical features mentioned in any 
claim are followed by reference signs, those reference 
signs have been included for the sole purpose of 
increasing the intelligibility of the claims and accord- 
ingly, such reference signs do not have any limiting 
effect on the interpretation of each element identified by 
way of example by such reference signs. 

Claims 

1 . An ice skate, particularly for speed skating compris- 
ing an upper half-frame (2) having an articulation 
means for coupling to a foot support member (3) 
which oscillates on a same plane with respect to a 
lower half-frame (8) which is associated with a 
blade (9), characterized in that it comprises an 
articulation means which allows said upper half- 
frame to perform a forward translatory motion of the 
heel region (7) and a backward translatory motion 
of the tip region (6). 

2. The skate according to claim 1, characterized in 
that said upper half-frame (2) comprises a substan- 
tially V-shaped bar having free ends, coupling 
means being provided at said free ends for coupling 
to a shoe said coupling means comprising a pair of 
bases (4), said bases being arranged at the region 
of the tip (6) of the foot and at the heel region (7), 
first slots (5) being provided at the bases (4) for 
connection to said foot support (3). 

3. The skate according to claim 2, characterized in 
that said articulation means further comprises a 
first tab (12) which protrudes at the end of said 
base (4) that is arranged at the tip region (6), said 
first tab (12) protruding in a downward direction and 
forwards with respect to said base, the tip of said 
first tab being freely pivoted, by means of a first 
pivot (13), at second slots (14a, 14b) formed at a 
first shoulders (15a, 15b) which protrude upward 
and along planes which are parallel to a flat surface 
(16) of said lower half-frame. 

4. The skate according to claim 3, characterized in 
that said second slots (14a, 14b) have an arc-like 
shape, with a first end which is adjacent to said flat 
surface (16) and with a second end which is further 
spaced from said flat surface, said second slots 
having a concavity directed toward the ice surface. 

5. The skate according to claim 4, characterized in 
that the distance between said first shoulders (15a, 
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15b) is such as to allow the positioning and sliding 
of said first tab (12) between them, optionally with 
the interposition of a material suitable to improve 
sliding. 

5 

6. The skate according to claim 5, characterized in 
that said upper half-frame is articulated at its ver- 
tex, by means of a second pivot (19), to a pair of 
wings (20) of an arm (21) which is freely pivoted at 

its other end, by means of a third pivot (22), to a pair 10 
of second shoulders (23a, 23b) which protrude in 
an upward region with respect to said flat surface 
(16) of said lower half-frame at the heel region (7). 

7. The skate according to claim 6, characterized in is 
that said third pivot (22) is associated proximate to 
the rear end of said pair of second shoulders (23a, 
23b). 



844 A1 8 

12. The skate according to one or more of the preced- 
ing claims, characterized in that in the maximum 
extension condition said first pivot (13) is arranged 
at a point which lies on an axis which is rearward 
with respect to the median axis (27) of said blade. 

13. The skate according to one or more of the preced- 
ing claims, characterized in that the articulation 
formed between said upper half-frame and said 
lower half-frame has a trapezoidal geometry. 

14. The skate according to claim 13, characterized in \ 
that the distance between the points where said 
upper half-frame is articulated to said pairs of first 
and second shoulders of said lower half-frame is 
approximately equal to half the length of the blade 
(9). 


8. The skate according to claim 7, characterized in 20 
that the articulation between said lower and upper 
half-frames is limited by a flexible element (24) 
which can be interposed between them, said ele- 
ment being constituted by a cylindrical helical elon- 
gation spring (24) which is interposed between said 25 
arm (21) and the adjacent wing of said upper half- 
frame (2) that is directed toward the heel region (7). 


9. The skate according to claim 8, characterized in 
that a second tab (25) protrudes at the tip of said 30 
base (4) that lies below the heel region (7) and can 
be positioned, in the inactive condition, at a recess 
(26) formed in said arm, the longitudinal extension 
of said arm (21) and the dimensions of said upper 
half-frame and of said pair of first shoulders being 35 
such as to allow, in the inactive condition, said arm 
(21) to rest on said flat surface (16) of said lower 
half-frame (8) so that the end that is articulated to 
said upper half-frame (2) is proximate to the tip of 
said adjacent first shoulders (15a, 15b), said first 40 
pivot (13) being arranged, in this condition, in abut- 
ment against said first end (1 7) of said second slots 
(14a, 14 b). 


10. The skate according to claim 9, characterized in 45 
that it during extension said first pivot (13) slides 
within said second slots (14a, 14b) and moves from 
said first end (17) to said second end (18) while 
said arm (21) performs a clockwise rotation which 
allows the shoe to rise. so 


1 1 . The skate according to one or more of the preced- 
ing claims, characterized in that in the maximum 
extension condition the force applied to said blade, 
due to thrusting, is located in the interspace 55 
between the median axis (27) of said blade and the 
rear end (28) of said blade (9). 
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